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(54) Title: A METHOD OF MEASURING SLURRY 



(57) Abstract 

A method of continuously determining the par- 
ameters of a fluid, such as the dry-matter percentage in 
slurry or another industrial product, and whereby said 
fluid is subjected to a measuring system comprising a 
radiation source (2) and a radiation detector (3) placed 
opposite one another, the measuring signals being pro- 
cessed in an evaluation circuit, whereafter the results of 
the evaluation are displayed on display means (25). 
The radiation source (2) and the radiation detector (3) 
are mounted on a forked support immersible in the 
fluid in question, the source (2) and the detector (3) be- 
ing subjected to a rinsing simultaneously with the mea- 
suring signal being calibrated. 
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Tide: A Morhnd of Mpasurinr Slurry- 
Technical Field 

The invention relates to a method of continuously determin- 
ing the parameters of a fluid, such as the dry-matter 
, percentage in slurry or another industrial product, and 
whereby said fluid is subjected to a measuring system 



comprising a radiation 



source and a radiation detector 



placed opposite one another, the measuring signals being 
processed in an evaluation circuit, wherafter the results 
10 of the evaluation are displayed on display means. 

Background Art 

A system is known for measuring parameter values of a 
passing fluid. The system comprises a radiation source 

and a radiation detector optionally in direct contact 
15 with the fluid. Means may furthermore be provided for 

cleaning the radiation source and the radiation detector. 

Such means may for instance be in form of a scraper or a 

jet of wash water. 

The known systems are encumbered with the drawback that 
20 it is impossible to maintain clean surfaces and to clean 
said surfaces to the same extent each time. Accordingly, 
it is impossible to achieve correct measuring values. 

n^-gi^1nsure r.f Tnvention 

The object of the invention is to provide a method solving 
25 the above problems. 

The method according to the invention is characterised in 
that the radiation source and the radiation detector are 
mounted on a forked support immersible in the fluid in 
. question. According to the invention the measuring signal 
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The radiation used may for inscan.. K 

^ound or 3o.. i3o.opi: radial: ^^^"'^'^ 

' - r, ,,iT„|. 

The invention is desc^fhoH • 

reference .o ehe ac " "^'^ 
accompanyinj drawings, i„ whi^^ 

ri:.a.\:r:::::r:„: ""7 ^ 

" one a„„.K.r. .he ra.ta.rn ""^ """"^ 

IS inserted from the side. scraper 

" "r;;r. rrr - 

„ ... .....'.;v/r.".r.:::::: 

y measuring devxce of Fig. 4. 
Fig. 6 illustrates an example of -he . 

circuit. electronic measuring 

25 I Lest MoH. fp. . ., ^ ^ 

The indention refers to ,,,,,, ^ ^^^^ 
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sludge. An interest has arisen in measuring the dry-matter 
percentage relative to the water percentage in slurry. The 
measuring may for instance be carried out by measuring the 
damping of a suitably selected radiation light, sound or 
5 isotopic radiation over a predetermined measuring length. 
A problem applies, however, because Che radiation source 
and the radiation detector are polluted on the surface 
with the result that the measuring signal is degraded. 

According to a first embodiment, the sludge passes a pipe 

10 1, and the embodiment is provided with two opposing trans- 
ducers 2, 3 flushing with the inner side of said pipe 1. 
The inner side of the transducers 2, 3 are kept clean by 
means of a rotating, cylindrical scraper 4 comprising V- 
shaped notches. The rotation of the scraper 4 is caused 

15 by means of an outer gear wheel engaging said cylindrical, 
rotating scraper 4 through a slot in the pipe 1. Such an 
embodiment is. however, encumbered with sealing problems. 
The scraper 4 may also be formed such that it is caused 
to rotate by the passing sludge, and then it is provided 

20 with inner fins. Alternatively, the scraper 4 can be made 
of an electrically conductive material and caused to rotate 
by means of an electromagnetic, rotating field applied from 
the outside through electromagnets 5 placed on the outside, 
whereby sealing problems are avoided. Permanent magnets may 

25 furthermore be embedded in the rotating scraper 4, said 
permanent magnets being caused to follow the rotating 
field. When the rotating scraper is provided with inner 
fins, the permanent magnets may be used for indicating 
the flow velocity with the result that it is possible in 
30 addition to achieve a measurement of the viscosity which 
may also be of interest. 

According to an alternative embodiment, the so-called T- 
model shown in Fig. 2, the rotating scraper 22 has been 
inserted from the side perpendicular to said embodiment. 
35 The T-model is advantageous in facilitating the providing 
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of a rotation by means of a n^otor 5. The rotatin. 

5 bearine saiH v, - s J-a a liquid-proof 

In addT. preferably ultrasonic transducers 

In add.t.cn Co chc cleaning function, portions of H' 

::::t: '^r - - — --^ -ap.: j::: ;i : 

thereon may be used for calibration. 

10 According to the invention, cf. Fi. 4 th. 

source 8 and th. ^. ■ radiation 
forked radiation detector 9 are mounted on a 

B O 7::zv: - - "-"-d 

sourc are ri„rd":' ' 

» -rough a Chan r treTor:^"""''^ ^''^ 

- ... op.maiiy split J" t??:\;:r;i;:s^r:r*h 

P^P. facing the radiation source 8 and the o^her h 
Pip. facing the radiation detector 9 The /..d . 
" the channel 11 is provided with I " 
20 supply of water TK "^^^ " "^l^' controlling the 

PP y or water. The radiation source S Is ai.. = -H 

gnai. In this manner an incomplete cleanlT,^ k 
icallv K<»..« _ 1 Ficte Cleaning has automat- 

.«.;r.::" r v;r 

tween the detector 9 and th. o 

' ana the source 8 wirK 

Fig. 5 Illustrates an example of measuring signals. 

Fig. 6 illustrates an example of the electronic circuit 
- question. Where the transmitter .1 communicates "th 
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the transmitter- transducer 2. The signal received by the 
receiver- transducer 3 is transmitted to an amplifier 26 
in turn transmitting said signal to an amplitude and phase 
detector 23. Subsequently, the signal is processed in a 
5 microprocessor circuit 24 connected to a display 25. 

The radiation in question is not necessarily ultrasound. 
Alternatively, it may be an electromagnetic radiation, such 
as light or a soft isotopic radiation when heavy metals 
are to be measured. 

10 It is important that the measuring value is compared with 
the reference value provided at the end of the cleaning 
process because said comparing turned out to provide 
sufficiently good measuring results. 

The measuring method is in particular used for measuring 
15 the dry-matter percentage in sludge by means of infrared 
light. The method can, however, also be used for other 
measurings of parameter values of a fluid. 

According to another embodiment, the light used is infrared 
and ultraviolet light. The ultraviolet light is attenuated 

20 in response to the amount of organic matter (BOD, COD). 
Statistically it turned out in addition, that the ratio 
of infrared to ultraviolet damping is related to the amount 
of organic matter. Accordingly, a measuring of the attenua- 
tion of ultraviolet light relative to infrared light 

25 results in the percentage of organic matter in for instance 
sludge . 

The radiation source for emission of both ultraviolet and 
infrared light may for instance be a halogen or a xenon 
lamp. The receiving side is provided with a separate 
30 detector for infrared light and separate detector for 
ultraviolet light. The radiation source may be adapted to 
pulsed operation. 
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Claimg , 



1- A method of concinuousLy de ce rminiT, a 

of a fluid, such as th. H ^^^^°»^"ing the parameters 

sucn as the dry-matter percenta«ro , 
or another ^ • , p«=icencage m slurry 

th.r. the .ea/url "'"'^ 

measuring signals being processed ,„ 

"on cir.ulr. wher.f.er .He results oe the ' 
"=Playe. on .eens , c h a r a T'""" 

» in that the relation source an h aLat;,; ^ ' ' ^ 
are mounted on a fori. ^ radiation detector 

in question. 1-ersible .He fluid 

X3 --taneous/foiLJ"/::;:::::,::-^- ^"^--^ - ^ 

-ec tor hem. suh.ecLd .o a ril In, " ^^""^ 



3- A method as claimed in claim 1 or 2 c 
e d by the radiation being light. 



^- A method as claimed in claim 3 
20 i s e d by th. r ' ^ ^ ^ * c t e r- 

by the radiation being infrared light. 

5. A method as claimed m claim 3. c h a r a . 
1 s e d bv f->,o . ^'^aracter- 



6 . 



by the radiation being ul traviol. cMgh t 



teriseH K "^n-arac- 
^= Of ultraviole. Ig^rr''"^ ""-i"i=n 

P.«entage 2:::: - - - 
'■e^rTe'rrr ---ac. 

ultra,iolec an. ^"^ ''^"^ '"^"i-S both 

" ^"'""^ "^-^ ^^^"^ a balogen or xenon 
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8. A method as claimed in any of the preceding claims, 
characterised by using a pulsed radiation. 
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AMQIDEZ) CLAIMS 

[received by the International Bureau 
on 24 July 1991 (24.07.91)- 
origmal claims 1-3 replaced by new claim i • 
claams 4-8 renumbered £ claim? 2-T (2 ^es)] 

1- A method of continuously determiT,,-« 

«^ a -.--a:""" 

or a„ industrial product, .„d „he„by sail fl I - 

and . li.ht detector pl.ced oppo.i,, 'J '^"'^ 

»easurl„. Signals being processed in 1 T ' 
vheree.ter tbe result/:. tH. ev. Ltir r" 
display „eans, c b a r a c t . r Tl : d" 

10 light source and tbe ligbt detector ar .ou.t d" 

support i^.ersibl. in the fluid """"^'^ °" ""^"> 

assuring Signal is subje ed to e sT r""°" 
c-.bration, the light Lrce anVthVugrr'""""^"^ 
^-J"ced to a rinsing by ..ens o. a rinl?"": 

13 billing the entire space between th. light ^ 

the light source said rl^. ■ detector end 

ioning as a r.fe;.:ce /r;."^ ^ -"ct- 

e Vhe't:: " — . - .raeter. 

20 source. * ' "'^■"^ " i»^rar.d light 

3. A method as claimed In claim 1. c h a r a c t 

:o:.cV^ "^"^ — --^ " -"-o^stMg^t 

" r'i°s"r! " ^ 3. c h a r a c. 

« r 1 s e d by »easuring th. ratio of th. , 

Of Ultraviolet light to infrared light so ^ "V"'"'""" 

-he percentage of organic matter. determine 

5- A method as claimed in claim 2. 3 „r 4 

or xenon lanp. ^ ^'^^"S a halogen 
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6. A niethod as claimed in any of the preceding claims, 
characterised by using a pulsed light radia 
t ion . 
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